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Unilateral pulmonary veins atresia: evaluation by computed
tomogr aphy”*
Atresia unilateral das veias pulmonares: avaliagdo por tomografia computadorizada

Diego André Eifer', Felipe Veras Arsego', Felipe Soares Torres?

Unilateral pulmonary vein atresia is a rare congenital condition. In addition to cardiac malformations or pulmonary hyper-
tension, patients may present with recurrent pulmonary infections or hemoptysis in childhood or adolescence. The authors
report a case where the typical findings of such condition were observed at computed tomography in an adult patient.
Keywords: Pulmonary veins; Unilateral pulmonary veins atresia; Computed tomography.

A atresia unilateral das veias pulmonares € uma condicdo congénita rara. Os pacientes podem apresentar infeccoes
recorrentes ou hemoptise na infancia ou adolescéncia, além de malformagdes cardiacas ou hipertenséo pulmonar.
Relatamos caso em que os achados caracteristicos dessa alteragcao foram demonstrados pela tomografia computado-

rizada em um paciente adulto.
Unitermos: Veias pulmonares; Atresia unilateral de veias pulmonares; Tomografia computadorizada.
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INTRODUCTION

Venous abnormalities of thethorax may
involveeither systemic or pulmonary veins,
ranging from incidental findingsto compo-
nents of more complex abnormalities, most
frequently congenital heart disease®™. How-
ever, complete absence of pulmonary
venousdrainageintotheleft atriumisarare
condition and may affect a whole lung,
without associated anomalous drainage®.
Atresia may be divided into common, in-
dividual or unilateral®; the latter is arare
condition corresponding to the absence of
pulmonary veins in one of the lungs.

In the present report, the authors de-
scribethe case of an adult patient with uni-
lateral pulmonary veins atresia, with em-
phasis on computed tomography findings.

CASE REPORT

A female, 18-year-old patient attended
the emergency service with history of he-
moptysis. At pulmonary auscultation, the
patient presented decreased vesicular mur-
mur in the right lung base, with no abnor-
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mality in laboratory tests. Chest radiogra-
phy did not demonstrate signs of pulmo-
nary infection, but demonstrated right lung
and pulmonary artery with reduced dimen-
sionsand mediastina shift totheright (Fig-
ure 1). The patient presented history of dys-

Figure 1. Chest radiography
demonstrating right lung with
reduced dimensions and ipsilat-
eral mediastinal deviation.

L

pneaduring stress, without recurrent infec-
tion. Computed tomography study was per-
formed in amultidetector PhilipsBrilliance
16 equipment, with 2.0 mm collimation,
1.0 mm thick slices and intravenous non-
ionic iodinated contrast agent (80 ml at a
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rate of 4.5 ml/s) and demonstrated absence
of right pulmonary arteries (Figure 2), right
pulmonary artery hypoplasia with ipsilat-
eral prominence of bronchial arteries (Fig-
ure 3), besides reduction of pulmonary
volume at the right lung, alowing the di-
agnosis. The analysis of the lung paren-
chymademonstrated ground glass opacities
and peribronchovascular thickening and
interlobular septa thickening at the right
lung (Figure4). No other pleuropulmonary

Figure 2. Posterior view of three-dimensional re-
construction of contrast-enhanced chest computed
tomography image, with removal of the descend-
ing aorta, demonstrating the absence of right pul-
monary venous drainage (white arrows) into the left
atrium (asterisk).

Figure 3. Axial reconstruction of contrast-enhanced chest computed tomog-
raphy with maximum intensity projection (MIP), demonstrating reduction of right
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or mediastinal changes were identified at
computed tomography. Fibrobronchoscopy
demonstrated diffuse hypervascularization
of the right respiratory tree and mucosal
edema with bleeding spots. Scintigraphy
was aso performed, demonstrating ab-
sence of ¥MTc-MAA uptake in the right
lung. Superselective embolization of hem-
orrhagic vessels was successfully per-
formed. Currently, the patient remains un-
der follow-up on an outpatient basis, with
no new episode of hemoptysis.

DISCUSSION

Unilateral pulmonary veins atresiais a
rare condition, with less than 40 cases re-
ported in the literature until 2010“. Such
acondition is characterized by the absence
of pulmonary veinson the affected sideand
presents high morbimortality®. Itsetiology
is unknown, but it is suspected that there
may be a congenital failure in the incorpo-
ration of the common pulmonary vein into
the left atrium, with equal involvement ei-
ther at right or at 1&ft®. The condition may
become clinically noticeable in the child-
hood or adol escence, with progressive dys-
pnea caused, at least partialy, by pulmo-
nary artery hypertension, recurrent episodes
of pneumonia and/or hemoptysisin the af-
fected lung. Cyanosisis not frequently ob-
served in this condition, and one should

raise the hypothesis of the presence of a
concomitant congenital heart defect, which
occurs in 32% to 50% of cases®®9),

Physiopathological changes in the af-
fected lung involve hypertrophy and fibro-
sis of the remaining veins, with fibrosis of
theintimaand reduction of the vascular lu-
men®. Consequently, collateral extrapul-
monary vessels develop to partialy drain
the affected lung. Discontinued (or focal)
interstitial fibrosis and interlobular septa
thickening secondary to recurrent infec-
tionsor infarction are observed. Because of
inappropriate gaseous exchanges caused by
alterations between ventilation and perfu-
sion, thereisaprogressive reduction in the
caliber of the pulmonary artery of the af-
fected lung which, eventualy, presentsflow
reversal toward the contralateral artery.

The diagnosis is generally made at the
first years of life®, and the symptoms are
extremely variable, ranging from no symp-
tom™® to recurrent pulmonary infec-
tions®?, hemoptysis®, and even death®?,
Death was the outcome in ten of the 25
pediatric cases reported until 2003 and
also in arecently reported case where the
patient presented associated heart de-
fects™?. Since 2011, nine cases have been
reported®’~12), Out of such cases, four were
asymptomatic and the others presented cy-
anosis'®12) dyspnea®?, hemoptysis® or
recurrent infections®.

pulmonary artery caliber (black arrow) and prominence of bronchial arteries

(white arrow).
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Figure 4. Axial section of chest computed tomography demonstrating inter-
lobular septa thickening and ground glass opacities in the right lower lobe.
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In the present case, the patient had re-
mained asymptomatic for along period of
time. Similarly, Kim et al. have reported
two cases of adult patients (23 and 37
years) who were asymptomatic at the diag-
nosis®. Thetimefor development of symp-
toms or pulmonary arterial hypertension
seems to be dependent on the balance be-
tween the systemic vessels which supply
and those vessels which drain the affected
lung®®®, in association with the lymphatic
system drainage capacity. In the present
case, pulmonary scintigraphy did not dem-
onstrate contrast uptake in the affected
lung, indicating a significant decrease in
the organ perfusion without detecting of
anomalousvenousreturn. Althoughthe CT
evaluation of the participation of bronchial
veinsin the pulmonary drainageislimited,
smooth interlobular septal thickening and
nodular thickening of interlobular fissures
and pleurasuggest the presence of asignifi-
cant lymphatic engorgement.

A series of recent studies published in
Brazil have highlighted the relevant role of
imaging methods in the assessment of the
chest™17), Chest radiography findingsmay
reveal reduced hemithorax, withipsilateral
mediastinal deviation and parenchymal
opacities. Computed tomography demon-
strates pulmonary artery with a reduced
caliber and absence of pulmonary venous
drainageinto the left atrium in the affected
lung, besides pulmonary alterationssuch as
interlobular septal thickening, peribron-
chovascular thickening, interstitial fibrosis
and ground glass opacities®®®., Ventila-
tion perfusion scintigraphy demonstrates
absence of contrast uptake in the affected
lung, despite the normal ventilation for the
reduced pulmonary volume®.

Thetherapeutic optionsincludefollow-
up of patients with few or none symp-
toms“1, selective embolization of sys-
temic collaterals in cases of hemoptysis®,
and pneumonectomy in the presentations
with progressive dyspnesa, recurrent infec-
tions and to prevent pulmonary hyperten-
sion without significant left to right
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shunt®#, Although Pourmoghadam et al.
indicate surgery as afirst therapeutic op-
tion®, Kim et al. understand that such ap-
proach may be delayed in adult symptom-
atic patients provided they arefollowed-up
for development of pulmonary arterial hy-
pertension®. This was the therapeutic ap-
proach adopted in the present case, consid-
ering that the superselective embolization
of the hemorrhagic vessels was sufficient
to control symptoms. Recent publications
report four cases where the patients were
clinically followed-up, with no complica-
tion®”®1 Two out of such patients under-
went follow-up for up to five years“®,

Surgical repair of anomal ousvenousre-
turn may be performed in caseswherethere
is no significant left to right shunt. But,
considering that the diagnosis is many
times made after the development of such
complication, pneumonectomy of the af-
fected side could reduce the hemodynamic
effects of the shunt and reduce the dead
space, with reflection on the tolerance to
exercisesand on the occurrence of repeated
infections@™.

In the present case report, the authors
demonstrate the capacity of computed to-
mography to reveal characteristic findings
of unilateral pulmonary veins atresia, re-
inforcing recent datain the literature indi-
cating the utilization of contrast-enhanced
CT as a definitive diagnostic method for
this disease and also for other thoracic
venous abnormalities“*1%19, reducing the
necessity of invasive diagnostic proce-
dures and facilitating the surgical plan-
ning®©19),
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